Ethanol alters lipid profiles and phosphorylation status of AMP-activated protein kinase in the neonatal mouse brain.
Previously, we have shown that ethanol-induced apoptosis in cultured neurons is accompanied by changes in cellular lipid profiles. In the present study, the effects of ethanol on brain lipid metabolism were studied using 7-day-old C57BL/6ByJ mice, which display apoptotic neurodegeneration upon exposure to ethanol. The brain lipids were extracted 4-24 h after the ethanol or saline treatment, and analyzed by TLC. We found that the levels of triglyceride, cholesterol ester, ceramide, and N-acylphosphatidylethanolamine increased significantly in the brains of ethanol-treated mice compared to those of saline-treated mice. Concomitantly, ethanol reduced Thr172 phosphorylation of AMP-activated protein kinase (AMPK) alpha subunits. Ethanol also reduced phosphorylation of acetyl-CoA carboxylase, a substrate of AMPK and a lipogenic enzyme known to be activated by dephosphorylation. In contrast, lipid profiles of 19-day-old mouse brains, which scarcely manifested neurodegeneration upon ethanol exposure, were not significantly affected by ethanol. Also, the basal levels of Thr172-phosphorylated AMPK alpha were lower in these brains than in 7-day-old mouse brains, and no detectable changes in the phosphorylation status were observed by ethanol treatment. Our findings indicate that the ethanol-induced apoptotic neurodegeneration observed in mice during restricted developmental periods is accompanied by alterations in both the lipid content and the activity of AMPK in the brain.